Extensive haemorrhage which could be prevented by vitamin K, or by bacterial contamination of the animals, has been reported in germ-free rats fed purified diets by Gustafsson (1959a; 1959b) . As far as we are aware a similar vitamin K deficiency has not previously been reported in rats of limited microflota ('SPF').
During toxicity feeding studies, both sexes of CFE strain rats from Carworth Europe were fed on Spillers Laboratory Small Animal Diet as the basic diet. Some male animals were found dead or moribund, and post-mortem examination regularly showed extensive haemorrhages.
The most frequent sites of haemorrhage were around the testes, in the perirenal area and in the lungs and thymus, but other organs were involved.
The table summarises the distribution in 40 rats. Blood was not found free in the pleural or peritoneal cavities.
Deaths occurred in both control and test animals although the onset was earlier in those given test diets. A death rate of 41 per cent was recorded in 75 animals by 14 weeks of age.
In one experiment which involved 150 male rats, among which there had been one to three deaths each day for the five preceding days, the basal diet fortified with 1 p.p.m. vitamin K 3 (sodium menaphthone bisulphite) was substituted and there was one death 24 h after the treatment started but none subsequently.
In another group of 40 rats there were two deaths and many of the survivors showed persistent haematuria.
These were divided into two and one half was fed the vitamin-supplemented diet. The haematuria in these animals ceased within 48 h. In the untreated animals haema-1. F. GAUNT AND W. LANE-PETTER turia continued and there was one further death. After 7 days the mean prothrombin time (± standard error) of four rats on the vitamin-supplemented diet was 13.8 ± 0.4 s, but 17.8 ± 1.2 s for a similar sample of untreated rats. The difference was significant (P>0.05) by Student's i-test, and the value for the treated animals was comparable with the range normally encountered in this strain of rat. This difference was not as great as has been reported in germ-free rats (Gustafsson, 1959a) , but our rats were showing only mild signs.
The basal diet used has 0.6 p.p.m. vitamin K3 added (D. L. Frape, 1967, personal communication) which appears to be sufficient to maintain haemostasis in the female rat of this strain but not in the male. The earlier onset of haemorrhage in animals given test diets was not due to reduced food intake, which was similar in all animals, or to dilution of the diet by test material, the highest level of which was only 1 per cent. However, it has been shown that many forms of stress will precipitate the action of anticoagulants in the rat (Lucas & Jaques, 1964; Lucas, Millar & Jaques, ] 965) and it is probable that the animals were under some stress from the feeding of the test material.
In the colony from which the rats described were supplied, there have been occasional cases of females dying during parturition. Post-mortem examination revealed in every case severe intrauterine haemorrhage. There have also been two adult males that have died in mating cages, but because they had been dead for several hours before they were examined, it was impossible to be certain whether the bloody appearance round the mouth was an anteor a post-mortem sign. Similar haemorrhagic conditions have been noticed in colonies of other strains of rat (A. E. G. Pearson, 1967, and M. S. Sabourdy, 1967, personal communications) and these have not persisted after vitamin K was added to the diet. These rats were also raised in conditions that led to a limited microflora--<;onditions often referred to as 'SPF' ('specified-pathogen-free').
On the basis of these observations we consider that it is possible that some rats bred or kept in conditions where the microflora is limited may not carry strains of the bacteria able to synthesise vitamin K in adequate amounts. To ensure normal haemostasis over long periods, particularly in studies where experimental stress may be involved, a dietary supplement of at least 1.5 p.p.m. vitamin K as menaphthone is required, although the absolute requirement may be higher as it is not known what level of naturally occurring vitamin K was present in the basal diet. 
